JpUaVt Li U j igyjl jilt jn/^ll £p £j jSJt ^ J A^cA • 

^JjL^t jj-uj 4J( JjlS 6^1 jilt ^ Li ^ J jit 4il]j ll^j CjjjP j CjS jdi IgJt 

^ c-jjij o^ui Vj (Jj^joA\ jS^j V (jijVl ^ f j£ V • 

l^J £jk!j CjIJUuiI Sj*1 <jij*^ Cjaj iLuili (jjli^ <jijVt JjUaJ djj^j 

dau £jit Jjii .4jJj ^fl jjpJt j tdjJx^ j 4%] Jjli ^ Jt L ^Uj ^it JjSj) JtS 
(^iluu dlk^ ,(JJ3Lujj j Ajlujj j 4Ja ^uj uilt JS ^ I ^J^l La j ; JlS . jUJl 

^L iUj f&i* (jj^ut) :JiS dij iLjj 

(Lilt 

^litjt jaA ijjl^uj t-j^ J£ ^ 6 ^J^L»j ^J^L ^it 'Jjlalt ^1 ^Jb^ 

6f La ijA d^J (jLS ji] Ic)^ J^M ^J^' J^J ^^-^ Ia ^jjjjAfd iAjjjL Sjj^j 
jUjJ AjU qa ^A^Sf j>Ht cH*J OJ^ lt^ tAjU^atj ^^iP &\ ^1 j^aijj 

AjU^atj ^^uu^ ^it V^J^ tf^-ujj f^Aj dbU V) U^J^t LJJ^W 

A^t Juijj t<&) fLi dip. jklS f jUvfi cL^kJ) JU^U t jJa Juj jjfi 
fluui *tjj (AlljllS Lgijjj uijSft J^M 6 J^J Vj jIa Cjjj ^ V /tjlaA 



jJUS M!rt j 4 ^ 1 7 Lf^ajfrj ^ 41 LgJjlaj ^ 53 AjjJa Sjjsj <J*Ij«i Jjla jLj • 

.^j* ^ 1 66 

AjLjIj^uVI Sjljj CjULu uuia uti«)l jlftjb bjJa Sjjsj fta .1 

v*^ >• ^jjI* 3,600j 4,300 da 2 

jSl 1 000 = f U ^ai* jla .4 

jSi 3600000000000 =1000x v*^ > 3600000000 .5 
1800000000000=2/3600000000000 .6 

1 800 v s*-^ <> J^i tfi 1 800 (|l .7 

257 v Sjiil 4^ 6- j^ij .8 

j^ui £*aja <jiajVI ^ cJJ^j !*a u^ajVI <bbwai j Lf **i£. 4&I ^ j^Jj" AJjaj • 

ft** j aSU VI 

jbwJl (jjJ <Luubil JaAa ^Iaj * j***'^ G^J-^ .2 

£j>* ^ OjjI* 1 50 V^jV! SjSJl ^fl 4^jUI AaLuw .3 

A^Ljla (jk (jiaxj Jja ^axj L? llA ctt^ o 3 ^ 1 ' 1 0 <^Lh Ja bL>fr .4 

j,^>a\ jjiuu uflluajVI <j-« £ji Laic) ^J- 9 jla 

^ ^ J dJU 1 0000 ^Ij^j .5 
jyi* 1500 =10000x as** 150 <*l .6 

jtaj&b U 

AluJl CjJj j (jl Jail dlj Jj La£ £_luj O^ajVl • 
A^jij Uwa ^iajjiuJl i j£j Lm ^luuj <U| j <blfr 4&I Jj*djll (jfr fbk • 

: Jisa AjKIj e Uai^ illi Ujs "^jla Jsu" v^ji* J^j jj ^j±s 

CjaJ U Aaa-a b ; JtS Oiu. Ufr J« ; ^!jLJI AJfr JlSfl 0^?-J j' D4-J V) u^ajVI Jfti 
jli . JiS ?bpaJ Ufl ; JlS ji : JlS Ufl : JlS Jla. : Jta "o^ jVI ^iy" 

ijl ((>2al J JJ*- Jfr Ja 4Ji ^i) AjuLuJI ^1 Jxx JajS ;JlS ¥ ^bJi Ua ;JlS 
Ufl ;JlS ttf Jll ;JlS ¥^l j^Jl ^ Ua : JlS $ <J\ , & • : ¥4juLuJ| ^ Ua 
^ ^aAj'l ; Jlia f l£Ju (flu. j 4j|j AJfr ^1 ^^lua)^) J>mj b> <Iudlia c¥^>ll Cja^ 

( £jajla-»]j 



^(jjLualjt £_luj ^Jj A-aUli) ^ jj Aj ( Luaa Al^ jjxj U-luj 

>Vt <3$y 04^? <>j ^ ^ cjii &l J:^ 1 ^ j 

LHJ^ui <JJ^ Jjl^ Vj \ *g in <j£\ JjUi^l c-jjj O^ajVl c> < *g in U VJJ 
^JuHt J*^J tjJ^ ufe^ j-^t J*a j UuL CjIjUluj j-luj jjli lJl£ Ijjj ^It] 
<> f Uyi js ^ J*a ^buj ^) $1 j& & jjj Ija j {1 5/1 6: c^} [W*J^ 

Jli L$t ( I tfiW & Ijia^lj ) JSj ^Jj j-A^Jt Ai-j^aj cgjjj ) 

(IluJt Lj) jLuJ) JjJ jilt <JJJJ Ujilt f LauJI 




* » » - -1 

>£-37/36 \[..^j*^\Ji 
S j^Vl j Uj^l ^ e j^jj c)i £li <>] .2 

cW10 

.85-83A-i$^l [b^- ^ta .Lj^ 



(ljUuuV^ IflWi £)a c>a jVt Quia iilla) ;Jl£ £uj jilt ^ ^ Jj^ J JjH* 
(jiajVt ui j^i j& (jj-oJUJl ljjULg j JjjLula £c-ui-a ^JL^ cilia ^jjjj!]) jJ • 

.86/<-*6^ [k** y£ vj*^ Lfc^j lh-^I vj*^ 2^ ^1 ltH • 

4 u^ti (jjxil ljj^ ^jjL4^t ^Jl jVt Sj-aI] • 

qjAa\ (jJa ^( [^jjIula Jl^l^ t^uu J^ti :^bu Jli 

«» 

ljjxj < jij 4aj3 LgJlS uij^ u$ Sjjja AjaU AjjU AjjjL £j£ ;4,UaJl ajxJt • 

Ai^UxJl ^buill c-iLlil ILL* ILL* A^lL ^(jiajVI (jotA-ui Igji ljjxj j 




1 g jj* * lj3 j (J*asjA\ ljjxj La£ cptjll ^5 jj Lu£ ljjxj Utf j (jjjjill jJ (jb 



^jiaJtj ^UuJt ULla£ ^iila gyli^ AjIjS 

<J-4 ijA JjJ-uU J J-^JJ LJJXJ UJXJ (JJjUlt UiALui (JJaJl ui ^ L-LJjP (j( • 

B Lg-L» Cjjj^ ^211 (jjxil 




(Ja£j LgJt ^ jUl f VjA J^L Up jjj jUt jJ Utf j <^jJt (j-u-^uJ) dJA ja 
^*A jj& <jaa-u^1 jt du^ <il3j jLjjj lluu^ui ^ La£ Jjjj-u^t jajJ j £ jlWb 

LajU ^Uajlt j ujjjLa]) ^1 ^j-ula]) ja fU-uJ) Jj£t ^ HuuLui J1a£ Jjj-uu Vj ja 

ja ^jiiA^uJt ^jlla ^l^oiI] AjJUj^I jjP ASj^lj jjj^a 
^J) flu*j AaIp JlS L>i *JA"J J^ ^jjaaIJ jjHaII jilb f U 

U ju/t 1 jikJ QjAAjail] Cjxila tJt ( jjI£ * LL L$-i Jjj LgJt \ jluu LgJjJ J* JxaJ 
lijfS tjlkJ JjxJI uij^ c> qxajoA] Cjxlla 1j( (<jaaaa]1 Jjjj 

(jaiA^) Jjjj L$jj1j* Sid Ja tSUjtj 
^jj(j ^aa^I jJlaj V I^-SAt ^ JUfl Sja <jaja fA*>^) Oi\ CP c^aj^t 

fUa£ j *jA ;l jJtS ?fUaxJI *jA U ;lj3lS ^ .oaa^I jJkS Ji* £jjj U ;( j]L& L$j 
( c£jVt ^ ojjjU ( j] j£ ; JtS ( jjLa* UaU o^^t "gj te: Cjxlla j <jaja 
^A j cflL 4aIp jVk <n V JLSa ^ t jjLS JjIuj jaava]) (jjjj ^jjj j£j ^J) [SjIjS Jl3 

(^JJJ^J ^ AjlxA ^1 tj*Aj ^JP QJi*uA\ CjJtj tJt Lj\j*Ji\ ^ JJJjSj 

U Jjjj Ajjj-uj ^ Ajj^P lj(jLui) <ilUA j jJIaJI j s * k< > mVI jA JjJjSit jJ Jl j^jxj 

LuAjjIujI 

^ jjd]) jt) ;jjjLujV1 J-aj^ j^IaajM jajjjIL njjl£ jjjiuu ^jU jjJ) ^jjaII j£J 

jjdj t j2kj ^ua jVt ajI^j ^ <j( cjjjjiit jj jjHu-vt tjj^i f uiaJtj 

j^Jt tJA <, iirt jj j 5 f La^J) djkj j^a bjP A-aS ^jjja-uJI ljjxj j lijd djJP qa 
^aj~u LaJjx2 5 AjS L^jjj^j ^aauJ) ^jjj-ui jjP Sjtj^t S jjj^uij 4 n * a AjjjL Ajjj£ 
jjjIujVI 44A J ,^Jaxit j^t ^Ualll \±$1 ^jUa jj ^ jjdJt j f LaIsJ) iaAj JjS jUluiVt 

^Jjd (JA JJiA-uJ) jjjlujVl AALui J JAA*a1) (JjdlA ^1) A^M JJA J dj£LuJU JJJjSJ) jj 

jjjLujVI J^ jj f IaxaJI S JSU J^li ja lij-ui d jjP ja (jj-uu j LjP ljjxj jjjaJI J^kJt 

lA J^ JA ^A jluU IjjLuJ ^JAA^uJt JjJ JA JjSlAJ V (J^Ult JA ^j£ JJJaJ) J^kjJt JJ^ 

i^ijjd jj> ^jU l^aa j SjS 4> SjtjaJt jjidit jjxii j^j jjfl jaj jj> i^-ufSj 

t$ij* y^Jj U ^A j] LLikj ^ j-fljxl] jjjj^j jjjaJI jjxil jslj Jjfl ja 

J^J A^JViA ^Lua]) AjOuJ JJA jS JA JAJ ^A J 1^-pbUA JAA JA 1 jj&JJ^J ^UJ 

Ajj^a AjjAj JLl^ jjj ja jaa^aI) jaj j (iijAJt jjP AajS jj ^ f Ia-uJI Sj^U ui J^ 
Jjjj Iajjaj ^ Ajj^Jaj SjjAja uijfS jJ dUA jjduxj jjjJI 

S lui ja uijf^t ^ JIjj jjjWI (^j L^i jjUjj f^jjj Jj^ c> jaj (JaaJ^I 
Att j^j (AjaaJ) (J^t A-^)f IauA\ Sj^U (Jaa*uJ) JijJ IajjP j ^jaaaa]) ^A J SjIja 
Jjlit Jljla iaj^jj ^ jaJ ^ I^jjA ^ l^U £j^a£Jt I^aIp j^Lj S ^Lu 

Cjj£ jj jjj^Vt c> A^iiS JHa]1 ^ Jjdu J( ^1 Jj>jj ^ CjI jLaxaI) JiU Ja 
^1 ^iUt jaaltj jllAit jaaJt Jjj La ^1 dJj>j jlli^Vt J <J^ 

jP ^11 CJ jl] <AjLk (JAA-Ul]) j) d]j J 5 f LaaaII S jiU <-ij^ ^ (JAAdJt LjikJ j) 

Pseudo-) -148-^ jUi^vt Sj^- jJ^t(( jI^j V j J V jbjjJt 

(Callisthenes 




j]j t^jT 4j <> £j*Uj £J*L 0)) ; JlS ^p^a £P <j£ • 

Uli AjjjJ <> djJ V) J^j Cjjaj Vj 6^4^uU^ ^Uit ^ IjAyi^ Ijlwiji 

(iiluiiaj (JjUJjLjJ Jjjl2 ££lj JJ L)|j 

5 d^j JjjUj ^jts ^) : JlS c&Jls jj ^211 fV> <^t JlS • 

(jA*l\ ^jl^J Jj^JJJ y LJ^l\ JL* Oj^Luuj , jpJI SU^ S|j£ SU* 
tUS Jbuij LjjLLUju (J^juj ^2J| J .< u i u &t Jib2L ^^231 &HjSlt l^Ji ^JXJJ • 

^ JiL <> *A Jti^t Jt jSt t-iuA "jajIuiVI JjbS 11 CjjjjVI ^2*jj ^^JJ* J 

<jjiA<uJt d <j£ AiHi^ j l^yu^ <jt j jj^l J 

Lluj) j jl22lt J^Ijj Ui jiia ^ (jjii]) JjxaJI <ja <iljllt c-j jx-ui Aj-uu jajLujVI uiui • 

£jU ^jii 

OUja J^a. o!) : JlAj ^JaAil Sjlili ^jjjJl ^1 O^j • 

^ ja.L £k £yt "j.rtjiu<Vt" AuflSj JjaJl lift JA) (J^J ^ J^ 1 - 4 J ^ 



^Lu^l lJ£1\ jaJ ^A21| Sj^ti Aijau • 
^ j^lj 4£jaJl CP ftSUll >Ull > ^iTjill j£«2M <^fi lyJt .1 

(2jjAui iaiL UA t jf dii] f J-uali jt f ^^uJ £jU IaA (jjA^jJl b 4 
j£Jt dlL ^ill jA (jj^uJl £p 4J IjjiAj ^ JjJt jA j 

£j^Lj <jlajt lluajj J^ali UA <jj^I .5 

UfjjJ c> > <UjA] (c«^t l^JJP ^ Ifr&lj (Cx±^\ 

L^Jt ^( "^USij^l ^jjJ <> i^j" OP (J^j j& jAj "UjS 

.StejJtj cp Jjxj jjp (jU^lj 
<UL ^AjAt <U£] IAuj tjJtjt ^llal ^jii ju^ajj Vjt flS c^jiil .7 



^Lu^l lJ£1\ jkia j 4j,,nhnt^l S j&Jl jjSb ^Jjuj Cililb t-JaaJl ^ .1 
£jaL jjaJ Jj^jJl iiUl jA <^U&1 <_JaaJl <j'l o-aj^ .2 
jlaj) jl j^V ^ ' (ulal *» - <_Ja2 ^ 4_^jliJ| Aj^JaULaJl Ja jjaa SI Jjaj .3 





.L$i* cj^aVt £j*i«J £j*U 
Vj ^ Vj Jla <UI ±aJ fUJI ooal j Aj*ul\ S jLul43I jAl^I ^ 



^ j.^ti jajuiaj jj S jjLua ^ l^t^t Jt j-aJ) d dip. jjjballS 

SJjjS (jnil <^ )J ^jS J n j hi it * 

.(^(j jLLluJI Aaj^I) . fcjj*.ujj jfej 5 dja Ji* jtj^Uj jrj^L ^ jj 
Ajj^jjj ^ ^AjjAj A^aIj Sjiui AjIIaj ja ^ill 90 fSjIi .1 

Ja jti A^bu c-uuu dti j AajJ 90° U jjS AjjI jj Jj-*j UjI UUj J&t 
i^a jll f U5I jU^Vt ^ iijJ Li^LkVt life j ^nn^it^l ju^ai 



90° 




ASjaJl jAj 80° U^J^l ^ ^ U3U ^.jj ^^JaUx*!) ^fettl .7 




fc*- 2022 fc*- <^bM ^mjhrw^ i jjikUi J lj^i .10 

(Ijj^j j>^ib ^Tjui J *u .1 

jiUl (f LuuJi cj| JJft ^ ijj^"^ ea^l J^i ji) .2 

Jjjj jLuaJl <> U IjjJj ^Luuil Cjljjfr O^l 



Vj If+tt tfii Vj f LyJ» cjIjjxj aLUVI ^fe SjjS Aj^ o-J JiUli .3 

JjjS AJ j£j Aj ALl^Vt (jjjuialujj V J Jjj-^t (ja JjJa-aJt 

.Ai jiJ AiuitAIt Ajla jJI ^jV jl^ CjI^j <>j 

ji J (f^ll* ljxL tJ) <£t£ U .lit <&1 dJjA-i 
A-A\ ^jjJ j-jud J jJjluut j ^ Ibu A^t f Lui <j) )^ Aj jji^lui It J*^jt 
AjuJalt ^1 jaIj f J jll ^ villi AjLoP J^fl AJ I j^Ualu,) U j" .7 

U jjfc 4* iSji IjSji Ulifl Jl&UL AJ JLAyiS ^311 Ajnij^l SLtll 

AjjIj j( j-a ^Jl ) Uj-^aP f LaIp J-ufl jj jSj JjS 

Self Healing Materials J^Jt 

PHYSICO-CHEMICAL SELF-HEALING OF POLYMERS 




jl o^xj ^jiilj ^>ilt A^jVI SjSlt c^jial vlaAlt Ajjj^j Ajla^jl 



ig\ jium ^vii Lf Sc ^Ajiiii -^"'«; t '^ liiij jjjj .1 1 

(Ji JaIj £aJIj J*-ul jl j'jaj dUx^j £ta <> Jluw jlVlj 




gjijil c£0f £j4^J C5^J lt^ OJ^^ ^ ^ OJ^J^ 

C5^J ( ASjIa^t Qla^t ^ J»J Cfe 6 V ^ 3^ 6f lJU2J1 44^ ljj-?*^ j^*^ 




^^f^j^ .2 
tij&l <Jbj .4 

jL-fl^b ^£>U k$SM 

<&l (jLa - <&l Jj^ju j Cjxauj ; JlS t - 4Jp <&| <! ^ua j - ^j^Jt ±£UM ^1 ^ • 

4^1 JlS US q*\j!S o3^Jh ' £J*Uj £J^J 6 - f^J 

^.LitAA ^ij jj-aIuia]) JUJjj 6 <j^jVI ^ (jjl^ 6 jjLjoL lj^ j£ (ja ; ^Uj 

j^ill tillL j^ul <> <jj 4 LuuL djSjjj A-i U OjJjAi j^L 
jl ikl V) o-Uit <> Jjj fj |j| ^ i d>4 f U UAU <jt£ JA] ; Jjli 

4 4Hi]|j f Uj A^La < f buJt ^1 I44 <^jj ^ t Ajjj^ fA-i^l j$j 

^iU^t ^ £ jiLi 4 uiilK ^iU^I ^ 1 J jj ^fjip <&l dju (ilti ULjS 



IgJL j J£ A < uiL h< ula a d]iS J^j Jj^jj ; Jli t jJjlS) ) J*i La jiaL^ 

(La AjjLuat CjUj ^> f ^ 
^jJjlS jtJkuiA jA j ^'AjL^I 4j>2a" jt 11 V s JJ 1 ^ 1 Sj J^ 1 LT 4 ^ 

<> bjiu, jVjJ 0*4* 170 <> J^t Lilljj ^Uil * bJt 2^ ^ 4iiU 

LixJa3 ^ j 4iUaI]( ^UmII i LaJt S j& 4itnh ^ffl Ljbill jt&LI 




